Deep current observations
of potential temperature, oxygen content and salinity, in contrast to the Wilst's speculation about its origin in the Okhotsk Sea (WUST, 1937) . He said that the sluggish motion (the bottom current) to the north from the Antarctic Ocean might occur at the depths deeper than 4,000m; and at the apex of the North Pacific (near Kamchatka), it creeped up the slope of sea bottom and veered southward, again the sluggish motion (the deep current) might occur at the depths of 2,000 to 3,000m.
He thought the existence of the northwards bottom water flow and the southwards deep water flow, but he did not refer to the idea of general circulation of the Pacific.
STOMMEL and ARONS (1960 a) discussed stationary deep flow patterns for various cases of meridional and zonal boundary conditions and source-sink distributions.
They presented an idealized model of the global circulation patterns 
Results of deep current observations
Results of deep current observations by neutrally-buoyant floats (NAN'NITI et al., 1962, 63, 64a, 64b, 65) and by a photographic bottom current meter (SASAKI et al., 1965) and some reading values from the figure of Russian KOSHLYAKOV, 1963) , are tabulated in Table 1 and plotted in Fig. 1 , in which the isobath is based on the Japanese Hydrographic Office Chart No. 6080.
The figure shows that the flow pattern at the 1,000m layer looks like the one at the surface, and the existence of the southward flowing deep water at the depth of 2,000 to 3,000m along the Japan Trench.
3. Discussion SVERDRUP (1942) , MUROMTSEV (1958) , MASU-ZAWA (1960) and FUKUOKA (1962) expected the northward deep current at the depth of 2,000 to 3,500 m in the western part of the North Pacific, though. KISHINDO (1940) suggested the southward deep flow at the depth of 2,000 to 3,000m.
MASUZAWA (1960) said that there exists a western boundary northward current in deep depths below the southward flowing Oyashio, assuming the level of no motion at 1,500m depth from the requirement of mass conservation, and on an average, sinking occurs in the upper layer above 1,100 m depth and upwelling occurs in the lower layer below 1,100 m depth in the whole region of the Subarctic North Pacific.
The direct current measurement showed the southern flow from the surface layer to about 3,000 m deep (NAN'Nni, TAKENOUTI and YASUI, 1962) contrary to Masuzawa's expectation. MASUZAWA (1962 a, b) suggested the discrepancy of the depth of no motion between his assumption and our measurement might be due to the inaccuracy of the surface current measurements by GEK and to the uncertainty of the depth determination of floats. However, he compromised with our observed facts and showed two examples of volume transports refered to 1,500 and 2,500m depths (MASUZAWA 1962, b) .
We think that the depth determination of no motion layer relied on the surface velocity measured by GEK is not suitable. It might be acceptable to compare the order of surface current velocity obtained by dynamical computations and GEK observations, but it is not a reliable method to determine the direction of deep water flow. The difference of speed caused by the selection of the depth which will be assumed to be the motionless layer might be negligibly small and not contribute significantly to the amount of the surface velocity, but this small difference sometimes would give a drastic change in the deep current direction.
So one should not assume the depth of no motion arbitrarily to have a hasty conclusion about the direction of deep water flow. The dynamical computation gives the climatological mean value in some area provided the stationary state, nevertheless we have observed inertia oscillations again and again (NAN'NITI et al., 1962, '64a, b, 65) tion would look something like the schematic picture shown in Fig. 2 .
Conclusion
The southward flowing deep current (2,000 to 3,000m depth) along the Japan Trench was established by direct measurements.
. This is the opposite direction of flow presented by SVERDRUP et al., MUROMTSEV, MASUZAWA and FUKUOKA. Though we have no observation at the central and eastern Pacific, our observations seem to support the concept of KISHINDO.
